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MEMORANDUM FOR FILE 

A mee t ing  was h e l d  a t  MSFC on May 2 6 t h  a t  t h e  r e q u e s t  
o f  t h e  M a r t i n  Company t o  a s k  NASA f o r  d i r e c t i o n  i n  t h e i r  t e t h e r i n ' g  
s t u d y .  

N A S A  was F r e d  V r u e l s .  

The spokesman f o r  Mar t in  was H .  Harvey, w i t h  s u p p o r t  \ i, 
fi-om J. C ~ a n ,  ri?. Giann, and E. Wilson.  Making d e c i s i o n s  f o r  U 

M a r t i n ' s  r e q u e s t s  o f  NASA were e s s e n t i a l l y  t hese :  

1. Decide on t h e  boom d e s i g n  f o r  t h e  LM/ATM C l u s t e r  h a r d  
t e t h e r  o p e r a t i o n .  

2 .  Decide on a method o f  a t t a c h i n g  a f l e x i b l e  t e t h e r  
between t h e  LM/ATM and C l u s t e r .  

HARD TETHER 

M a r t i n  h a s  e v a l u a t e d  seven  c a n d i d a t e  m e c h a n i z a t i o n s  f o r  
a ha rd  t e t h e r .  The d e t a i l s  o f  t h i s  e v a l u a t i o n  are c o n t a i n e d  i n  a 
r e p o r t ,  a copy o f  which i s  a v a i l a b l e  from t h e  a u t h o r .  M a r t i n ' s  
recommendation, w i t h  which NASA concur red ,  was t o  use  an  u n f u r l a b l e  
boom made o f  f l a t  p l a t e s  seam welded t o g e t h e r  and expanded t o  a 
round c r o s s  s e c t i o n .  The t u b e  i s  p r e s s e d  f l a t  b y  r o l l i n g  on a drum; 
when u n r o l l e d ,  t h e  t u b e  " s p r i n g s  back"  t o  a round c r o s s  s e c t i o n .  
T h i s  concep t  was deve loped  b y  Ryan E n g i n e e r i n g  f o r  N A S A  unde r  a n o t h e r  
c o n t r a c t .  The e s t i m a t e d  w e i g h t  f o r  a 1 0 0  f o o t  boom 1 0  i n c h e s  i n  
d i a m e t e r  i s  l e s s  t h a n  200  l b s ,  i n c l u d i n g  d r i v e  motor .  

FLEXIBLE TETHER 

M a r t i n ' s  s t u d y  has f o c u s s e d  on s l a c k  t e t  
which t h e  r e l a t i v e  v e l o c i t i e s  between t h e  LM/ATM an  
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a d j u s t e d  by t u g g i n g  on t h e  t e the r .  S u r p r i s i n g l y ,  M a r t i n  a t  
t h i s  l a t e  date ,  has no t  been informed of  MSFC's work i n  t h i s  

area by B .  S. P e r r i n e .  (2) T h i s  p o i n t  n o t w i t h s t a n d i n g ,  M a r t i n ' s  
c o n c l u s i o n  i s  t h a t , i n  o r d e r  to d e t e r m i n e  when t o  t u g  on t h e  
t e t h e r  and how much, a c c u r a t e  i n - f l i g h t  c a l c u l a t i o n  i s  r e q u i r e d  
o f  t h e  r e l a t i v e  motion b e t w e e n  t h e  LM/ATM and Workshop. The 
a s t r o n a u t ' s  e y e b a l l  i s  i n a d e q u a t e  f o r  t h i s  j o b  s o  t h a t  imple-  
m e n t a t i o n  of  t h e  mode w i l l  r e q u i r e  use  o f  rendezvous  radar and 
LM guidance  computer.  

Compared t o  t h e  h a r d  t e t h e r ,  t h e  f l e x i b l e  t e t h e r  i s  
u n a t t r a c t i v e .  M r .  V r u e l s  d i r e c t e d  Mar t in  t o  comple te  t h e i r  
obuuy w l b l 1  b l l c  h2i-d tethei? cjii t h e  " f r o n t  burner!!. " i - , . A T *  . .r-:+L. 4-L- 

NOTEWORTHY ITEMS 

M r .  V rue l s  r e q u e s t e d  t h a t  M a r t i n  ana lyze  t h e  r a m i f i c a -  
t i o n s  o f  g r a v i t y - g r a d i e n t  v s .  i n e r t i a l  s t a b i l i z a t i o n  o f  t h e  
Workshop w i t h  LM/ATM on a h a r d  tether. I n  p a r t i c u l a r ,  he r e -  
f e r r e d  t o  t h e  i n t e r e l a t i o n  between t h e  e l e c t r i c a l  power,  thermal  
c o n t r o l  and a t t i t u d e  c o n t r o l  problems.  Mar t in  c o n s e n t e d  t o  
M r .  V r u e l s '  r e q u e s t .  

Mar t in ,  w i t h  t h e  a p p r o v a l  o f  M r .  V r u e l s ,  i s  e v a l u a t i n g  
t h e  q u a s i - i n e r t i a l  mode. 

A f i n a l  r e p o r t  on t h e  M a r t i n  s t u d y  i s  due i n  e a r l y  
J u l y .  
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( * ) M r .  P e r r i n e ' s  work i s  d e s c r i b e d  i n :  Kranton,  J . ,  T e t h e r  
LM/ATM Modes f o r  AA? 3/4,  Memorandum f o r  F i l e ,  A p r i l  1 0 ,  1 9 6 7 .  


